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SUMMARY 

In this paper it has been studied the biological growth features of a 

population of sea shrimp, Marsupenaeus japonicus, Bate, 1888 (Crustacea, 

Penaeidae), cultivated in Narta (Vlora). Analyzing the results, we concluded 

that the value of “b” coefficient, correlation length/weight, is allometric positive 

(b = 3.2297). The value of “b” coefficient and the value intervals of the others 

analytic coefficients, showed that the Narta Lagoon is a good environment for 

the optimal cultivation of this shrimp.  

The mean value of condition coefficient (Kf = 9.157) and the relative 

growth rate (Sw = 0.3323), showed that the cultivated population is in optimal 

conditions and all the tested individuals during this study has uniform growth 

rate. 
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INTRODUCTION 

Cultivation of shrimp is among the most recent economic activities 

developed in Albania in the context of aquaculture (SPAHO & DYLI 2005).  

According to data supplied by the Ministry of Agriculture and Food, which 

refer to the year 2004, in our country act three subjects integrated in cultivating 

the crab Penaeidae. The highest outputs are achieved in the hatchery of Karpen 

(Kavaje), with about 800 kg/ha in the case of semi-intensive production system, 

and about 1400 kg/ha, in the case of application of intensive production system.  

The article we are presenting is a part of a scientific paper, which aims to assess 

the technical and economic aspects of the shrimp cultivation, in conditions of 

semi-intensive production regime, into hatcheries built in the lagoon areas. 

There are not similar studies made by other researchers in this field in Albania. 

In this study is evaluated the dynamics of changing values of some quantitative 
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biological indicators, as indicators of quality regarding to the implementation of 

cultivation protocols. 

 

 

MATERIAL AND METHODS 

The study is conducted in the plant of Narta (Vlore), which is an economy 

built for the cultivation of family Cyprinidae fish, one part of which is 

reconstructed and adapted for the cultivation of shrimp. It is undertaken the 

study of shrimp, of type Marsupenaeus japonicus (kuruma prawn). The samples 

are conducted on fortnightly periodicity, from the beginning of July until the 

end of September 2007. 

 

 
Figure 1. “Kuruma prawn”-Shrimp of type Marsupenaeus japonicus 

 

The total number of individuals in the sample was 248, so about 40 

individuals for each kind sample. Morphometria is based on determining the 

zoological length (total length-cm L), industrial length (l-cm standard length) 

and total weight (Wg). On the basis of these parameters are determined the 

quantitative indicators to assess the growth of individuals in the shrimp 

cultivated population. 

The following are indicators of the present study and some data regarding 

the methodical ways to calculate them. 

a) Relation Length (l)/weigth (W)     W = a l
b
. 

Values of allometric coefficient “b” fluctuate between the limits from 2.5 to 

3.5. 
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Values 2.5 < b < 3.0 indicate the negative allometric growth  

Value b = 0 indicates that individuals growth into the population is an 

isometric one. 

The values 3.0 < b < 3.5 indicates that the growth is a positive allometric 

one 

b) Condition coeficients  

By the biological studies, conducted on the natural populations or on the 

aquatic cultivated species, the characteristics of individual growth are as well 

judged on analytic assessment of two coefficients:   

* Condition Cubic coefficient (k)   k = W x l
-3

. 

* Condition empiric coefficient (c)       c = W x l
-b

. 

As smaller are the condition coefficient absolute values as better is the 

population physiological general condition.    

c) Growth relative speed (Sw). 

The calculation of this parameter is done according to the Shmalhausen 

formula: 

)(log

loglog

12

12

tte

WW
SW  

Sw - Growth relative speed (in accordance with weight Wg) 

W1 and W2 – initial and finals studied indices (weight on g), according to 

the control hunts. 

t1 and  t2 – age of individuals (in days or month), in the study period  

beginning and end. 

log e - the module of transition from natural logarithms to the 

decimal base logarithms (= 0,4343). 

d) Condition coefficient (Kf). 

The calculation of this indices is made by the formula:  Kf  =  (W/l ³)x100 

e) Pulp indices (Ip). 

The pulp is the fleshy eatable part of shrimp. The assessment of pulp 

indices is made by the formula: 

Ip = wp/W 

wp  - Pulp weight  (g) 

W -general individual weight included in the sample (g)  

 

 

RESULTS AND DISCUSSION 

Relation length/weight and the condition coefficients  

On the diagram Nr. 1 we have shown the study results related to the 

correlation between zoological length (Lcm) and general weight (Wg), for the 

sampled individuals in the shrimp cultivated population, and corresponding 

value of allometric coefficient “b”.  
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The calculated values related to the condition coefficient, during the three 

months of sampling achievement, are varied into the intervals shown in the 

following: 

Condition cubic coefficient (k)  0.0069 – 0.0140 

Condition empiric coefficient (c)  0.0018 – 0.0038 

As it has resulted from the data analysis on the dependence of the 

zoological  length growth, from the progressive changes of the general  weight, 

the value of the allometric coefficient "b" is equal to 3.2297 so positive 

allometric.  

 

 
Graph 1. Relation length/weight and the relative value of allometric coefficient “b” 

of the population M. japonicus cultivated in the economy of Narta (Vlorë). 

 

Intervals within which the allometric coefficient owns this feature show 

that in general the application of technology in cultivation and environmental 

conditions have favored optimum growth of individuals in the population of sea 

shrimps, which is cultivated in the economy of Narta.  

However, we think that it should be emphasized in particular the correct 

implementation of an element from technology of the half - intensive 

cultivation, and precisely of that clue, which is known as "density of the 

population."  

While determining the rates of population in basins with post-larva it has 

been taken into consideration "the average value of the biomass of natural food 

reserve” (Lumare et al, 1997).  

The tendency to avoid the standardization of the population density from 

this indicator and in order to adjust the density of animals, cultivated maximal 

values of the biomass of food reserve, which may even bring some kind of 

productivity increase, is related to the impossibility to control the periodic 

y = 0.003x 3.2297 
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variations of species reproduction rates from which the sea shrimp get the food 

(Gürel Türkmen 2007).  

In such a case we may have been forced to use extra- food in order to fulfill 

the demands of the populations, which we try to hold in density over the biotic 

capacity of cultivation environments (Agung et al, 2004).  

Small Values of condition coefficient prove again optimum growth of sea 

shrimps in the plant of Narta, within the interval in which the samples have 

been performed.  

 

The Condition coefficient (KF) and the relative speed indicator of growth 

(SW). 

In Table Nr. 1 we have presented the change of coefficient values of 

condition (KF) and of the relative speed indicator of growth (SW) in six 

champions performed in the population of sea shrimp for the period July –

September.  

 
Table 1. The dynamic of indicators values Kf  and Sw in the population of Sea shrimp 

of the kind Marsupenaeus japonicus, cultivated in the economy of Narta (July-

September 2007).   

Intervals of samples Coefficient of 

condition  (Kf) 

Speed indicator of relative 

growth  (Sw) 

-2 July 8.864 0.3837 

-16 july 8.902 0.3549 

-5 August 9.260 0.3392 

-21 August 9.408 0.2994 

-3 September 9.227 0.3052 

-20 September 9.285 0.116 

Average value  (M) 9.157 0.3323 

 

We should first explain that the methodology of calculation estimates the 

coefficient of condition to the crabs in the family of Penaeidae in the values 

interval of values from 6.0 to 10.0 specifying  the minimal value as a “poor 

condition” and the maximal as an "optimal condition" (Al-Maslamani et al, 

2007).  

In relation to the indicator of relative speed growth, the calculated values 

according to the formula presented in the methods are within the interval 0.1 to 

1.0. Removal from the minimal value of this indicator and the tendency towards 

the maximum value is associated with the collapse of the intensity of weight 

stratum.   

The results from data processing from the species have showed the 

calculated values of the coefficient “KF", they present condition nearby the 

optimum situation.  

The values of relative speed indicators of growth are in a position more or 

less intermediate between the theoretical minimum and average values that 
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indicate uniform addition to the overall weight (Wg) during the interval of 

receiving the samples.  

The smaller values of Kf and the biggest ones in Sw in July should be 

explained with the increase of water temperature on the boundaries of 

preferendumit-type M. japonicus and with the general depression of the 

biomasses for some components of natural food resources in the middle of 

summer season (Teshima et al, 2001).  

 

Dynamics of general weight growth (Wg) and pulp weight (wpg). 

The assessment results of general weight increase and the pulp weight, 

obtained by the performed progressive species in the population of sea shrimp 

cultivated in the economy of Narta, for the period July 2, 2007 – September 20 

2007 are presented in diagram no. 2.  

 

 
Graph 2.  The dynamics of overall weight (Wg) and pulp weight (wpg) in the population 

of në M. japonicus cultivated in the economy of Narta (Vlorë) 

 

From the examination of curves performance in Graph 2 we can come to 

the conclusion that exists an equivalent legacy in values change of two basic 

indicators: total weight (Wg) and pulp weight (wpg). In fact the addition of 

overall weight in the intervals between samplings has been from 1.12 to 1.39 

times while the addition of pulp weight from 1.11 to 1.41 times, so such values 

are these almost identical. By the first sampling to the last one the overall 

weight is increased 3.11 times and 3.74 times the pulp weight. These values of 

gravimetric indicators increase show an optimal growth of shrimp in Narta 

economy.  
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The dependence of pulp (wpg) and pulp index (IP) from total (overall) 

weight (Wg).  

The diagrams No 3 and No. 4 represent the results of analytic assessments 

dependences between two quantitative indicators, pulp weight (wpg) and pulp 

index (IP) by the fundamental quantitative indicator, which is the overall weight 

(Wg). 

 

Graph 3. Regression of dependence between pulp weight (wpg) and overall weight 

(Wg), for the sampled individual in the population M. japonicus cultivated in the 

economy of Narta (Vlorë) 

Graph 4. The regression of dependence between pulp index (Ip) and overall weight 

(Wg), concerning the sampled individuals of M. japonicus population that is cultivated 

by Narta economy in Vlorë 
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The same principle of the two basic gravimetric indicators is proved by the 

fact that there exists a close correlation between pulp weight and loin weight (r 

= 0.99)(Lenarz, W. H. 1994). The weak correlation between pulp index and 

overall weight (r = 0.25) indicates the index in question is not affected by 

breeding, but there are specific belongings and as such it depends on many 

biological attribution of studied population (Lumare et al, 2001). This fact, or 

this index can be taken into consideration during the selection of the species we 

intend to cultivate (Anderson & Neumann 1996) (Pauly & Gayanilo, 1996). 

There are many probabilities that exists a correlation determined  between the 

pulp average index values and analytical indicators of growth, at least 

concerning to the  fish this correlation is confirmed and integrated as an 

essential component -based software selection of lines which have pointed 

indicators of meat radius and are distinguished for the high growth cadency.  

 
 

CONCLUSIONS 

The allometric positive value of coefficient "b" of correlation length / 

weight and the intervals of values of the two condition coefficient show that the 

economy of Narta is implemented in a strict cultivation technology for shrimp 

type M japonicus cultivation. Density of population with post-larva is 

standardized on the basis of average values of the biomass of natural food 

resources.  

The calculated values of the condition coefficient (KF) show "the situation 

near optimum conditions”. The values of indicators of the Growth relative speed 

(SW) are in a position more or less intermediated between the theoretical 

minimum and average value, which indicates weight uniform addition (Wg) 

during the interval of samples receiving 

There exists a close correlation between pulp weight and loin weight (r = 

0.99). The weak correlation between pulp index and overall weight (r = 0.25) 

shows that the values of IP are not affected by breeding conditions but are 

depended more on biological attributes of studied population.  
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